It occurs with a prevalence of 1 in 3000 in Western populations. Approximately 50 percent of individuals with NF1 have no family history and are presumed to represent new mutations. The café au lait spots usually manifest immediately after birth. Neurofibromatosis is not a deadly or contagious disease; however, it is associated with malignant neoplasm of neural crest origin. Up to 25 percent of patients with NF1 develop intestinal neurogenic tumors; the most common sites of involvement are the jejunum and stomach, followed by the ileum, duodenum, and colon. 2, 3 Intestinal diffuse ganglioneuromatosis is very rare in NF1 patients. We reTurkiye Klinikleri J Med Sci 2012;32 (4) port this patient with NF1 and diffuse cecal ganglioneuromatosis in order to analyze her symptoms according to the relevant literature.
CASE REPORT
A 41-year-old female presented with a history of constipation, intermittent colicky abdominal pain and distension. Physical examination revealed typical café au lait spots as well as multiple skin neurofibromas. The same skin lesions were present in her grandmother, father, brother and two of her brother's three children. The only relevant laboratory finding was mild anemia (hemoglobin: 11.1 g/dl). There were intestinal obstruction signs on the abdominal plain radiography. The first colonoscopy was normal; however, computerized tomography (CT) demonstrated concentric thickness at the cecum wall ( Figure 1 ). Hereon, a second colonoscopy was performed, and along the way mucosal and submucosal deep biopsies were taken. Histopathologic examination revealed schwannoma. Right colon resection was performed. Bowel continuity was restored by means of ileocolostomy. Macroscopically, there was a large submucosal lesion (Figure 2 ). Microscopic examination detected a diffuse spindle cell tumor with ganglion differentiation infiltrating from mucosa to serosal surface of the cecum (Figure 3) . Immunohistochemically, S-100, neurofilament, smooth muscle actin, desmin, CD-117 antibody tests were performed. S-100 and neurofilament were stained positively, while the others were negative in the tumor cells (Figure 4) . The tumor was diagnosed as diffuse ganglioneuromatosis (Figure 4 ). There was no metastasis to the mesenteric lymph nodes. The postoperative period was uneventful. No recurrence of disease was detected during three years of follow up.
DISCUSSION
The National Institute of Health (NIH) has created specific criteria for the diagnosis of NF1. Two of these seven criteria (Cardinal Clinical Features) are required for positive diagnosis. 4 They include: skin lesions such as café-au-lait spots, axillary and inguinal freckling, multiple neurofibromas, Lisch nodules (pigmented iris hamartomas), optical gliomas and bone lesions, and a first degree family history. 5 Our patient was not diagnosed as NF1 previously, but she had more than two criteria.
In cases of NF1, the gastrointestinal involvement occurs in four forms: 1) stromal tumors, 2) neuronal hyperplasia and ganglioneuromatosis, 3) endocrine tumors in the duodenum and periampullary region, and 4) other gastrointestinal neoplasms (adenocarcinoma of the small intestine and pancreas, cholangiocarcinoma). 6 Our patient`s gastrointestinal involvement was ganglioneuroma, a neoplasm of peripheral nerves with ganglion cells. Intestinal ganglioneuromas can be divided into three groups: solitary ganglioneuroma, ganglioneuromatous polyposis, and diffuse ganglioneuromatosis. 7 The first two conditions have no proven association with NF1.
In a recent review, it was reported that the association of diffuse intestinal ganglioneuromatosis with NF1 is much rarer, and there were only 14 documented previous cases. 8 The colon was the site of involvement in 8 of those 14 cases. Our patient was the ninth case of NF1 with diffuse intestinal ganglioneuromatosis located in the colon.
Those patients' clinical features are abdominal pain, constipation, melena and bowel obstruction. 8 Diffuse ganglioneuromatosis can be detected radiologically, but may be underdiagnosed because of its rarity and lack of recognition. Because of the submucosal location of diffuse intestinal ganglioneuromatosis, a colonoscopy may be reported as normal. An abdominal CT might be helpful to the diagnosis in conditions as in our case.
Although a connection between colorectal cancer and intestinal ganglioneuromatosis is controversial, intestinal ganglioneuromatosis in NF1 has the potential to become malignant. 9 The gene corresponding to NF1 is a tumor-suppressor gene, and it has been identified on chromosome 17 (17q11.2). 10 Surgical resection is the treatment of choice in this type of tumor. Surgical examination of the digestive tract is very important during surgery to discount the presence of other similar lesions. 9 The coincidence of ganglioneuroma and adenocarcinoma in the colorectal region was previously reported by Tomita et al. 11 There was not any other intestinal lesion in our patient.
As a result, in a patient with multiple neurofibromas and 'cafe au lait' spots with intractable constipation and intestinal obstruction, intestinal manifestation of von Recklinghausen's disease should be kept in mind. If the colonoscopy is normal, a CT might be taken in order to screen for submucosal diffuse ganglioneuromatosis in those patients.
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